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ADVISORY ON THE USE OF THIS DOCUMENT

The infermation contained in this document hae been developed aolely for the
purpese of providing general guidance to employees of the Goddard Space Flight
Center {GSFC). This document may be distributed osutside GSFC cnly as a
courtesy to other government agencies and contractors. Any dietribution of
this document, or applicaticn or use of the information contained herein, is
expresaly conditioned upen, and ie subject to, the following understandings
and limitations:

{a) The information wasg developed for general guidance only and is
pubject to change at any time;

{b) The informaticn was developed under unique GSFC laboratory conditione
which may differ substantially from outaide conditions;

{o) GSFC doae not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditiona;

(d) The information should not be construed as a repressntation of
product performance by either GSFC or the manufacturer;

{e) Neither the United States govermment nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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Memorandum P.L\RA\M.&X
A Unisys £ nmpany
DALE: June 1, 1992 . pPPM-92=-171
TO: J. Lohr/31l1l
FRCOM: K. Sahu/7809 {4~

SURJECT: Radiation Report on GGS/WIND/3D PLASMA Project
Part No. AD7541ATQ/883B (control no.6299)

cc: L. Rabbjf406
A. Sharma/311
Library/300.1

A radiation evaluation was performed on the AD7541ATQ/883B
D/A Converter To deternine the total dose tolerance of these
parts. A brief summary of the test results is praovided
below. For detailed information, refer to Tables I through
IV and Figure 1.

The total dose testing was performed using a cobalt-60
gamma=-ray source. During the radiation testing, three parts
were irradiated under bias (see Figure 1 for bias
configuration), and one part was used as a control sample.
The total dose radiation steps were 3, 10, 15 and 20 Krads
(the term rad as used here means rad(8i)). After 20 krads,
parts were annealed at +25°C for 168 hours. The dose rate
was 0.05 - 0.11 kradsfhour (see Table II1 for radiation
schedule). After each radiation exposure and annealing
treatment, the part was electrically tested at +25°C
according to the test conditions and the specification
1imits listed in Table ITI.

The parts passed all initial electrical tests. After 5
krads, SN 68 exceeded the specification limits for GAINI,
Linearity, Diff. Linearity and I1231. After 10 krads, all
three parts cxceeded the specification limits for GAEN1 and
1Z51l. Degradation in these parameters increased at 15 and
20 krads. Parts alsc exceeded specification limits for 1252
and IDD1 at 15 and 20 krads. No significant recovery was
observed after annealing at 25°C for 168 hours.

Table IV gives the electrical measurements for the
irradiated part after each irradiation exposurc and
annealing step.
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TABLE L.

Generic Part Number:

GGS/WIKD/ 3D PLASMEA
Part Nunber:

control Numbecr:
Charge Numbcr:
Manufacturer:
Lot Date Cocde:
Quantity Tested:

gerial Number of
Radiation Sample:

serial Number of
Contrel Sample:

part Function:
part Technology:
Package Style:

Test Engincer:

Part Information

AD7541ATQ

AD7541ATQ/883B
6300

C23769

Analog Devices
9008

4

68, 69, 70

a7l

12-bit D/A Converter
CMOS

18-pin DIP

&. Phung



TABLE II. Radiation gchedule for MP7622TD

EVENTS

1) INITIAL {PRE-IRRADIATI1ON)
ELECTRICAL MEASUREMENT

3} 5- KRAD IRRADTATION (0.11 krads/hour)
POST-5-KRAD ELECTRICAL MEASUREMENT

3) 10-KRAD IRRADIATION (0.05 krads fhour)
POST-10-KRAD ELECTRICAL MEASUREMENT

4) 15-KRAD IRRADIATION (0.1l krads/hour)
POST~15-KRAD ELFCTRICAL MEASUREMENT

%) 20-KRAD IRRADTIATION (0.05 KRAD fHOUR)
POST=-20-KRAD ELECTRICAL MEASUREMENY

6) 168 HOURS ANNEALING AT +25°C
POST-168-HOUR ELECTRICAL MEASUREMENTS

DATE

04717792

04720792
04/22/92

04/22/92
04/24/92

04/24/92
04729792

04/29/92
05/01/92

05/01/92
05708792

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT +25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS;

SEE FIGURE 1.



Table 1II. FElectrical characteristics of AD7541ATQ

TESTS PERFORMED & 25°C
+vdd = 15V, Vref = 10v, Outl = outz = OV, unless otherwise
epecified.

_Test Min Max Units
+TCC1 | 0 %2000 ui
_éhINl -l =73.2 +73.2 Ut
Linearity | =-12,2 +12.2 miFs
Diff. Lin. -12.2 412.2 mnEFS
dFS1+ -10 +10 m%FS_v
IIL -1 o ud

ITH i) -1 na B
1251 -50 +50 nh
IZ52 -50 +50 na
IREF_POS 0 +500 uld
IREF_NEG -2 0 nA
IDD1 0 +100 nA -
I1DD2 0 +2 ma




TABLE 1V: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for AD7541ATQ 1 f

Tatal Dose Exposure {(krads) Arneal
0 5 10 15 20 68
Spec. Limits (Pre-Rad) HouTs 825°%C
Parameters nin max lmean sd [mean =d sd ad |mean
+ICC1 ubk| @ 2000 T B 1 .02 .01 .01 [DRE
|IGAIN] | meFeN-73.2] 73.2 286 0 ]
[LIN| mePs[-12.20 12.2 215 0.2 .24
DIFF LIN| miFg|-12.2| 12.2 1 425 .15 .06
dFSl+ miFS - 10 y 508 .18 .18
IIL up -1 4 - -
IIH A 0 -1 -
IZ51 N - 50 2R
IIZ2521 nal -50 50 0.5 E
IREF_POS UA ] 500 1.4
IREF_NEG ma| -2 01k
DDl R - -
IDn2 map - -
Notes:

1/ The control sample remained ceonstant throughout the t

in this table.

esting and is not inciuded



Figure 1. radiation Bias Circuit for AD7541ATQ

.

urd
16 9 1= 1w

M ernono

—G
15,80 +»-=-3_ 14

gLYT 1=
TR
BIT L1
BIT 10
BIT 3

eLT

g2IT




